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Description
FIELD OF THE INVENTION

[0001] The present disclosure relates to the field of communication technology, and in particular, to method, network
side device and system for congestion control in location updating.

BACKGROUD OF THE INVENTION

[0002] Compared with the fixed network, the mobile communication has the advantage of mobility. When a user moves
in the cellular mobile network, the continuity of the user service must be guaranteed. In the case that wide geographic
areas are covered by different cells, when the user moves across the cells, not only the continuity of the ongoing service
must be guaranteed, but also the location of the user terminal needs to be tracked, so that the user can be called in
time. With the increasing areas covered by the cells that have dense concentrations of users, the hardness of the location
management increases. Especially, if location updating in intercell handover for a number of users occurs in a short
time, the location updating traffic may be too heavy, thereby resulting in congestion. After congestion, in one aspect, a
lot of location updating traffic occupies air interface resources, so that the call fails due to a lack of the air interface
resources; in another aspect, because the congestion easily causes the location update failure, the call may fail during
congestion. If the user moves across cells frequently, the signaling overhead increases continuously. In this case, the
method for taking advantage of wireless resources effectively and tracking locations of user terminals effectively becomes
one of important mobility management technologies.

[0003] In the prior art, during terminal location updating, numerous terminals send location updating requests to the
network side. Because location updating requests are based on the competitive mode, the location updating request
that succeeds in competition can be accepted. However, the location updating request that fails to compete is rejected,
leading to location update failure.

[0004] The inventor finds that at least the following problems exist in the prior art.

[0005] When a number of users move at the same time, a lot of location updating requests are generated. The location
updating congestion cannot be controlled effectively. Moreover, access channels are preempted excessively during
location updating congestion, leading to increasing call loss.

[0006] Patent application W02008123811 A1 discloses that in densely populated areas a random period of time or
an offset is added in order to avoid signaling congestion. Using the described method and system will reduce the signaling
peak load on the signaling channels when many subscribers are changing Location Area at the same time. The method
and system as described in D1 are easy to implement and does not require additional hardware resources or configu-
rations on the network side.

[0007] Patent application WO2008123580 A1 provides for a mobile radio communications device arranged for oper-
ation within a mobile radio communications network comprising a plurality of location areas each comprising a plurality
of cells, the device including means for identifying an approaching border of an area with a neighbouring area, triggering
means for triggering location update signalling from the device and to reflect a change in area responsive to the identi-
fication of the said border, and the device further including delaying means for delaying transmission of a location update
signalling such that, particularly if a random delay is employed, the cell traffic load can be spread out in time and its
required location.

SUMMARY OF THE INVENTION

[0008] The present disclosure is directed to a method, a network side device, and a system for congestion control in
location updating, in which a method for dynamically adjusting a location updating policy in intercell handover is provided,
by this method, it can be effectively controlled whether the terminal initiates the location updating immediately or initiates
the location updating with delay in intercell handover, so as to effectively smooth the system bandwidth required in the
location updating, reduce the system call loss, and increase the terminal location updating efficiency and wireless
resource utilization ratio.

[0009] The following detailed description is not to be taken in a limiting sense, and the scope of the present invention
is defined only by the appended claims.

[0010] According to one aspect of the invention, a method for congestion control in location updating is provided. The
method includes:

receiving, by a terminal, location updating congestion control information; and
implementing, by the terminal, the congestion control in location updating according to the location updating con-
gestion control information;
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wherein the implementation, by the terminal, of the congestion control in location updating according to the location
updating congestion control information comprises:

obtaining, by the terminal, a second delay time value by using a preset algorithm according to a first delay time
value in the location updating congestion control information, wherein the first delay time value is set according
to the network circumstances;

detecting, by the terminal, whether a location registration area of the terminal changes; and

if a detection result is that the location registration area changes, then counting time by the terminal and sending,
by the terminal, a location updating request to a network side device after the counted time reaches the second
delay time value;

wherein the first delay time value is set according to the network circumstances through this following way:

generating the first delay time value according to the number of the terminals requiring the location updating
and a location request access bandwidth parameter of the network side device.

[0011] In accordance with yet another aspect of the invention, a network side device, for congestion control in location
updating, is provided. The network side device includes:

a setting module, adapted to set location updating congestion control information according to network circumstanc-
es, wherein the location updating congestion control information comprises a first delay time value; and

a sending module, adapted to send the location updating congestion control information set by the setting module
to a terminal so as to implement, by the terminal, congestion control in location updating according to the first delay
time value in the location updating congestion control information;

wherein the first delay time value is generated according to the number of the terminals requiring the location updating
and a location request access bandwidth parameter of the network side device.

[0012] In accordance with yet another aspect of the invention, a system, for congestion control in location updating,
is provided. The system includes a network side device, communicatively connected to a terminal, in accordance with
the independent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] To illustrate the technical solutions according to the embodiments of the present invention more clearly, the
accompanying figures for describing the embodiments are introduced briefly in the following. Apparently, the accompa-
nying drawings in the following description are only some embodiments of the present invention; persons of ordinary
skill in the art can derive other drawings according to the accompanying drawings without paying any creative efforts.

FIG. 1 is a flow chart of a method for congestion control in location updating according to Embodiment 1 of the
present invention;

FIG. 2 is a flow chart of a method for congestion control in location updating according to Embodiment 2 of the
present invention;

FIG. 3 is a flow chart of a method for congestion control in location updating according to Embodiment 3 of the
present invention;

FIG. 4 is a structural schematic view of a system for congestion control in location updating according to Embodiment
4 of the present invention;

FIG. 5is a structural schematic view of a terminal for congestion control in location updating according to Embodiment
4 of the present invention; and

FIG. 6 is a structural schematic view of a network side device for congestion control in location updating according
to Embodiment 4 of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0014] The technical solutions according to the aspects of the present invention will be clearly and fully described
below with reference to the accompanying drawings. It is obvious that the aspects to be described are only a part rather
than all of the aspects of the present invention. All other aspects obtained by persons skilled in the art based on the
aspects of the present invention without creative efforts shall fall within the protection scope of the present invention.
[0015] As shown in FIG. 1 Aspect 1 of the present invention provides a method for congestion control in location
updating, which includes the following steps.
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[0016] In s101, location updating congestion control information is set according to network circumstances.

[0017] Ins102, the location updating congestion control information is sent to a terminal, and the terminal implements
the congestion control in location updating according to the location updating congestion control information.

[0018] The technical solutions according to the embodiments of the presentinvention provide a method for dynamically
adjusting a location updating policy in intercell handover. By this method, location updating congestion control information
is set, and it can be effectively controlled whether the terminal initiates the location updating immediately or initiates the
location updating with delay in intercell handover according to the location updating congestion control information, so
as to effectively smooth the system bandwidth required in the location updating, reduce the system call loss, and increase
the terminal location updating efficiency and wireless resource utilization ratio.

[0019] As shown in FIG. 2, Aspect 2 of the present invention provides a method for congestion control in location
updating, which includes the following steps.

[0020] In s201, a network side device sets a first delay time value according to network circumstances. The methods
of setting the first delay time value are as follows. For clear explanation, let T;;, joa), max denote the first delay time, let
T1u_delay_ue denote the second delay time, and let T, denote a periodical location updating time.

Method 1:

[0021] The network circumstances of the network side device are assessed to generate an empirical value of the first
delay time value, and the first delay time value is set according to the empirical value. The empirical value is adapted
to give the default value of T, 412, max- The empirical value is obtained by experimenting and testing for a long time,
gathering statistics of the experiment and test and calculating the results.

Method 2:

[0022] The first delay time value is generated according to the number of the terminals requiring the location updating
and a location request access bandwidth parameter of the network side device.

[0023] Let Ny denote the number of the terminals that already reside in the cell, let N, , denote the number of the
terminals that should complete location updating in intercell handover in instantaneous peak time, and let C denote the
bandwidth of the Random Access Channel (RACH) of the cell, which is the number of the acceptable random requests
per second. Let C, , denote the maximum RACH bandwidth that can be used by the network side device for location
updating, that is, the number of the allowable concurrently accessed requests per second. Let Cp denote the bandwidth
that is used for periodical location updating.

[0024] The public access channel is used for the location update access in intercell handover and call access. To
perform location updating, the terminal should first access the public access channel. Here, a certain ratio of public
access channel resources can be reserved for call access. Here, let « denote the proportion of the public access channel
bandwidth reserved for call access in the total RACH access bandwidth. The value of @ may be the default value according
to the empirical value or dynamically derived by operation parameters and other known network parameters. An algorithm
of obtaining the value of « is as follows.

[0025] Let #denote the call loss expected by the network side device, let ydenote the proportion of the number of the
user terminals that initiate call access in a unittime in the total registered user terminals, and let C,;, denote the bandwidth
reserved for the call access. The value of « can be calculated by the following equation:

a =

CCall 7(NLM+N0)(1_ﬂ) (1)
C C

[0026] The bandwidth reserved for the location updating in intercell handover is the bandwidth used for periodical
location updating C, subtracted from the bandwidth reserved for the call access Cc, subtracted from the total access
bandwidth C. N5/Tp is the access bandwidth required for the periodical location updating of the terminals that already
reside. Moreover, the terminals that newly enter the location registration area cannot initiate the periodical location
updating while initiating the location updating in intercell handover. Therefore, the maximum delay time for the location
updating in intercell handover of the terminal can be calculated by the following equation:

N N
T == = 2
Lu _ delay _ max CLu (1 _ a)C _ NO/TP ( )
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[0027] A T,y delay max Calculation method as follows can be derived by substituting Equation (1) in Equation (2):

_delay _ max C"'}'(Nl.u +N0)(1-ﬂ)—N0/TP

T, 3)

[0028] The location updating in intercell handover is instantaneous burst traffic. If a lot of instantaneous mobile users
enter the cell in the boundary of the location registration area, the amount of the burst location update access in intercell
handover is far more than the number of the call random access requests. Therefore, to reduce the complexity of the
system process, let C, , = C. The Equation (2) and Equation (3) can be simplified as follows:

N
TLu _delay _ max = % (4)

[0029] The value of T;; ge/ay, max iS determined by loads of different access channels.

[0030] The network side device directly determines the value of T, ye/a), max according to the loads of the RACH.
[0031] The network side device calculates the statistical average value E[£] of current load factors of the network side
device in a period of time. During the network plan, n thresholds of the load factors are configured, for example, &, &....,
&, Where £4<6,.......<&,.

[0032] Moreover, At is set to be a step size. The network side device compares the current load factor E[£] with the
thresholds &y, &, ..., &,. If the current load factor E[¢] is greater than the nth threshold, let T;;, gejay max = N * At. For
example, if the load factor E[£] is greater than &, and less than &, let Tj; gejay max =2 ™ AL

[0033] For wireless cellular system that is designed to implement the periodical location updating, assume that the
duration of timer for the periodical location updating is T,. In this system, the set value of T}, geja, max Should satisfy
the following condition: T, yeay max < Tp- If Tiu_delay max = Tp the set value of T;; 4e/a, max ha@s no sense, and the
terminal initiates the location updating process once the timer for the periodical location updating expires. If the location
registration area changes at this time, the new location registration area of the terminal is sent to the network side device
in the periodical location updating process.

[0034] In s202, the network side device sends location updating congestion control information to the terminal, in
which the location updating congestion control information includes the first delay time value.

[0035] The network side device sends the location updating congestion control information to the terminal by an active
sending method or a passive sending method. The details are as follows.

Method 3:

Method 1:

[0036] Network side device-based centralized control in the cell and distributed processing on terminals are adopted.
The base station sends location updating congestion control information to the terminals by using a broadcast message.
After receiving the location updating congestion control information, the terminals in the cell process the location updating
congestion control information according to the uniform instruction and local information to smooth the location updating
traffic in intercell handover. In this method, different policies can be used for different network circumstances of different
cells to calculate different first delay time values, and then these first delay time values are sent to terminals by using
cell broadcast.

Method 2:

[0037] Distributed location updating control in intercell handover is adopted on each terminal, that is, the system can
provide differentlocation updating policies in intercell handover according to requirements and situations of each terminal,
for example, the tolerable call loss. In the embodiments of the present invention, location updating congestion control
information is obtained when the terminal implements the network registration process or the initial network location
updating process.

[0038] In this method, the terminal first sends a delay request to the network. The delay request includes basic
information of the terminal, such as an International Mobile Subscriber Identity (IMSI) and a mobile phone number. After
receiving the delay request sent by the terminal, the network side device sends a registration response message including
the location updating congestion control information to the terminal according to the basic information of the terminal in
the delay request.
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[0039] In s203, the terminal calculates a second delay time value by using a preset algorithm according to the first
delay time value in the location updating congestion control information. The first delay time value is set to determine
the maximum delay time required in location updating. The second delay time value is calculated in order that numerous
terminals can be evenly distributed in the first delay time according to their own situations. Therefore, the terminals
neither implement location updating simultaneously at the end of first delay time nor compete in location update access
directly when the their own locations change.

[0040] Many kinds of methods can be adapted to calculate the second delay time value. For clear explanation, let
Ty _delay_ue denote the second delay time value. The detailed calculation methods are as follows.

Method 1:

[0041] The terminal generates a random number rin [0,1] and calculates T, , e, e based on the random number r.

72 —=JA

udelawe Ludelayna:

[0042] Since ris a random number, T, ge/ay e Calculated by each terminal is evenly distributed on any point between
0 and TLu_delay_max-

Method 2:

[0043] The Access Class (AC) information is saved in the Subscriber Identity Module (SIM) or Universal Subscriber
Identity Module (USIM) of the terminal, and the terminal can calculate T;, gy, e by using AC. Different delay time
values are assigned according to different ACs to guarantee that the delay time value calculated by the terminal of higher
AC priority is less and the delay time value calculated by the terminal of lower AC priority is greater. The delay time
values calculated by the terminals of similar AC priorities may be the random values in the same range.

[0044] AC is adapted to prevent specific user equipments (UEs) accessing certain areas in the Public Land Mobile-
communication Network (PLMN). AC is defined in the Universal Terrestrial Radio Access Network (UTRAN). Each
terminal has any one of the ACs 0-9. The AC of the UE is saved in the SIM/USIM card. Besides, these UEs can also
have the special ACs 11-15, which is also saved in SIM/USIM. These users of special priorities are defined as follows:

Class 15 — Support staff in PLMN
Class 14 — Emergency services

Class 13 — Public affairs

Class 12 — Safety services

Class 11 -> PLMN network applications

[0045] The values of T;, geja) e are different due to the different priorities.
[0046] The second delay time value is calculated by the following equation:

TLu_delay_ue = ¢(q’ V) * TLu_delay_max * r

where ¢(q,v) is the function of the terminal priority q and terminal movement velocity v, and ris a random number in [0,1].
[0047] In s204, the terminal detects whether its own location registration area changes.

[0048] If the terminal moves from a current service cell to another cell, the terminal can detect its intercell handover
from the original service cell to a new cell. If the location of the terminal does not change, the terminal continues to
perform the detection. If the location registration area of the terminal changes, the procedure proceeds to the next step.
[0049] In s205, if a detection result is that the location registration area changes, the terminal counts the time and
sends a location updating request to the network side device after the counted time reaches the second delay time value.
[0050] In the case that the location registration area of the terminal changes, the terminal should send the location
updating request to the network side device. To avoid excessive location updating requests and control the possible
congestion, the terminal delays sending the request according to the second delay time value to avoid the request
sending peak and sends the location updating request to the network side device after the second delay time.

[0051] After the terminal counts the time, if a call to be initiated is detected during the time counting, T, gejay ve IS
set to 0 immediately, the time counting is stopped , and then the location updating is initiated at once. After the location
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updating succeeds, the call access is initiated to satisfy the terminal call of the access user.

[0052] According to the embodiments of the present invention, the first delay time value is the maximum delay time
value of the terminal, while the second delay time value is the specific delay time of each terminal. Therefore, the first
delay time value is greater than or equal to the second delay time value.

[0053] The location registration area according to the embodiments of the present invention is a location area, routing
area, tracking area, or registration area.

[0054] The technical solutions according to the embodiments of the presentinvention provide a method for dynamically
adjusting a location updating policy in intercell handover. By this method, the first delay time value and the second delay
time value are set, so it can be effectively controlled whether the terminal initiates the location updating immediately or
initiates the location updating with delay in intercell handover, so as to effectively smooth the system bandwidth required
in the location updating, reduce the system call loss, and increase the terminal location updating efficiency and wireless
resource utilization ratio.

[0055] Aspect 3 of the present invention provides a method for congestion control in location updating. Aspect 3 is
different from Aspect 2. In Aspect 2, the terminal generates the second delay time value according to the first delay time
value in the location updating congestion control information sent by the network side device, and then counts the time
and delays for a period of time, and then sends the location updating request. In Embodiment 3, the network side device
only sends the location updating congestion control information to the terminal, and the terminal generates the second
delay time value according to the congestion degree information in the location updating congestion control information
and a step size time parameter of the delay.

[0056] As shown in FIG. 3, the method includes the following steps.

[0057] In s301, a network side device sets congestion degree information according to network circumstances.
[0058] The network side device controls network congestion based on the network congestion degree. In this embod-
iment, the network side device comprehensively examines utilization situations of resources required by all involved
location updating in a period of time. If finding network congestion, the network side device sends location updating
congestion control information to a terminal, in which the location updating congestion control information includes the
congestion degree information, which is adapted to express the current network congestion degree. Let 7; denote a
congestion degree class, where 7; € {774,75......75} @and 14 < 15......<n. The terminal generates a different second delay
time value according to a different congestion degree class. For example, the network congestion degree is classified
into 10 classes between full congestion and non-congestion. If the congestion degree class corresponding to the first
class is 774, the congestion degree 7, is 10%.

[0059] In s302, the network side device sends location updating congestion control information to the terminal, and
the terminal generates a second delay time value according to the congestion degree information in the location updating
congestion control information.

[0060] The terminal presets the step size time parameter of the delay Atf, which is based on average time required for
the terminal accessing the network. The time for different terminals accessing the network is different. Therefore, the
step size time parameter of the delay may be an average time value.

[0061] The second delay time value is calculated by the following equation:

YZu_dela)Lue = dq’ V) * (lN) *r

where ¢(q,v) is the function of the terminal priority g and terminal movement velocity v, i corresponds to the congestion
degree, and r is a random number in [0,1].

[0062] For the system where the periodical location updating time Ty, T;;, geja, max Calculated by the terminal should
meet the following condition: T, ge/ay max < Tp-

[0063] In s303, the terminal detects whether its own location registration area changes.

[0064] If the terminal moves from a current service cell to another cell, the terminal can detect its intercell handover
from the original service cell to a new cell. If the terminal location does not change, the terminal continues to perform
the detection. If the location registration area of the terminal changes, the procedure proceeds to s304.

[0065] In s304, if a detection result is that the location registration area changes, the terminal counts the time and
sends a location updating request to the network side device after the counted time reaches the second delay time value.
[0066] In the case that the location registration area of the terminal changes, the terminal should send the location
updating request to the network side device. To avoid excessive location updating requests received by the network
side device, the possible resulting congestion needs to be controlled. The terminal delays sending the request according
to the second delay time value to avoid the location updating request sending peak and sends the location updating
request to the network side device after the second delay time.

[0067] After the terminal counts the time, if a call to be initiated is detected during the time counting, T, gejay ye =0
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is set to 0 immediately, the time counting is stopped , and then the location updating is initiated at once. After the location
updating succeeds, the call access is initiated to satisfy the terminal call of the access user. Call access can be initiated
by the terminal only after the terminal location updating. Therefore, if a terminal in a different area wants to initiate call
access, the location updating should be first implemented.

[0068] The location registration area according to the aspects of the present invention is a location area, routing area,
tracking area, or registration area.

[0069] The technical solutions according to the embodiments of the presentinvention provide a method for dynamically
adjusting a location updating policy in intercell handover. By this method, location updating congestion control information
is set, the congestion degree is set according to network circumstances, and the second delay time value is calculated
according to the congestion degree, so it can be effectively controlled whether the terminal initiates the location updating
immediately or initiates the location updating with delay in intercell handover, so as to effectively smooth the system
bandwidth required in the location updating, reduce the system call loss, and increase the terminal location updating
efficiency and wireless resource utilization ratio.

[0070] As shown in FIG. 4, Aspect 4 of the present invention provides a system, for congestion control in location
updating, which includes a network side device 410 and a terminal 420.

[0071] The network side device 410 is adapted to set location updating congestion control information according to
network circumstances and sends the location updating congestion control information to the terminal 420.

[0072] The terminal 420 is adapted to receive the location updating congestion control information set by the network
side device 410 according to the network circumstances, generate a second delay time value according to the location
updating congestion control information, and detect whether the location registration area of the terminal 420 changes.
If a detection result is that the location registration area changes, the terminal 420 counts the time and sends a location
updating request to the network side device 410 after the counted time reaches the second delay time.

[0073] The terminal 420 is adapted to implement the congestion control in location updating. As shown in FIG. 5, the
terminal 420 includes a receiving module 421, a calculating module 422, a detecting module 423, and a time counting
and requesting module 424.

[0074] The receiving module 421 is adapted to receive the location updating congestion control information sent by
the network side device 410. The location updating congestion control information is set by the network side device 410
according to the network circumstances.

[0075] The network side device 410 sends the location updating congestion control information to the terminal 420.
In the present invention, the sending method includes an active sending method and a passive sending method. The
details are as follows.

Method 1:

[0076] Network side device-based centralized control in the cell and distributed processing on terminals are adopted.
The network side device 410 sends location updating congestion control information to the terminal 420 through a base
station by using a broadcast message. After receiving the location updating congestion control information, the terminal
420 in the cell processes the location updating congestion control information according to the uniform instruction and
local information to smooth the location updating traffic in intercell handover. This method can be based different cells
and different network circumstances. Then the location updating congestion control information is sent to terminals by
using cell broadcast.

Method 2:

[0077] Distributed location updating control in intercell handover is adopted on each terminal, that is, the system can
provide differentlocation updating policies in intercell handover according to requirements and situations of each terminal,
for example, the tolerable call loss. In the present invention, location updating congestion control information is obtained
when the terminal 420 implements the network registration process or the initial network location updating process.
[0078] By this method, the receiving module 421 of the terminal 420 first sends a delay request to the network side
device 410. After receiving the delay request sent by the terminal 420, the network side device 410 sends a response
message including location updating congestion control information to the terminal 420 according to the terminal identifier
information in the delay request.

[0079] The calculating module 422 is adapted to calculate the second delay time value by using a preset algorithm
according to the location updating congestion control information received by the receiving module 421.

[0080] Here, the calculating method includes two methods. In Method 1, a first delay time value is extracted from the
location updating congestion control information sent by the network side device 410, and the second delay time value
is calculated according to the first delay time value. In Method 2, the second delay time value is calculated according to
congestion degree information extracted from the location updating congestion control information. To set the first delay
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time value and congestion degree information, refer to the description of network side device 410.
Method 1:

[0081] The second delay time value can be calculated by many modes.

[0082] The terminal 420 can also generate a random number in [0,1] and calculate the second delay time value based
on the random number. Since ris a random number, T, 4e/a, 4e Calculated by each terminal is evenly distributed on
any point between 0 and T}, gejay max-

[0083] The AC information is saved in the SIM/USIM card of the terminal 420, and the terminal 420 can calculate
T1u_delay_ue Py using AC. Different delay time values are assigned according to different ACs to guarantee that the delay
time value calculated by the terminal of higher AC priority is less and the delay time value calculated by the terminal of
lower AC priority is greater. The delay time values calculated by the terminals of similar AC priorities may be the random
values in the same range.

[0084] The second delay time value is calculated by the following equation:

TLu_delay_ue = ¢(q,V) *TLu_delay_max * r

where ¢(q,v) is the function of the terminal priority q and terminal movement velocity v, and r is a random number in [0,1].
[0085] Thefirstdelay time value is set to determine the maximum delay time required in location updating implemented
by the terminal 420. The second delay time value is calculated in order that numerous terminals 420 can be evenly
distributed in the first delay time according to their own situations. Therefore, the terminals neither implement location
updating simultaneously at the end of first delay time nor compete in location update access directly when the their own
locations change.

Method 2:

[0086] The terminal extracts the congestion degree information from the received location updating congestion control
information. The calculating module 422 calculates the second delay time value by using the preset time step size
parameter algorithm according to the congestion degree information.

[0087] Let ;;denote a congestion degree class, where 7; € {4, 75......5n}and 74 < 75...... < n7- The terminal generates
a different second delay time value according to a different congestion degree class. The terminal presets the step size
time parameter of the delay At, which is based on average time required for the terminal accessing the network.
[0088] The second delay time value is calculated by the following equation:

TLu_delay_ue = ﬂq’ V) * (lAt ) * r

where ¢(q,v) is the function of the terminal priority g and terminal movement velocity v, i corresponds to the congestion
degree, and r is a random number in [0,1].

[0089] The detecting module 423 is adapted to detect whether the location registration area changes.

[0090] If the terminal 420 moves from a current service cell to another cell, the terminal 420 can detect its intercell
handover from the original service cell to a new cell. If the location registration area of the terminal 420 does not change,
the terminal 420 continues to perform the detection. If the location registration area of the terminal 420 changes, the
procedure proceeds to the next step.

[0091] The time counting and requesting module 424 is adapted to count time and send a location updating request
to the network side device 410 after the counted time reaches the second delay time value calculated by the calculating
module 422 if a detection result is that the location registration area changes.

[0092] The terminal 420 further includes a time parameter module 425.

[0093] The time parameter module 425 is adapted to save the step size time parameter preset based on average time
for accessing the network. The calculating module 422 obtains the second delay time value by using a preset time
parameter algorithm according to the congestion degree information in the location updating congestion control infor-
mation and the step size time parameter in the time parameter module 425.

[0094] The terminal 420 further includes a delay request module 426.

[0095] The delay request module 426 is adapted to send a delay request to the network side device.

[0096] The receiving module 421 receives the location updating congestion control information sent by the network
side device 410 according to the delay request.
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[0097] The detecting module 423 is also adapted to detect whether a call is to be initiated by the terminal 420 after
time counting.

[0098] If a call to be initiated is detected during the time counting, the time counting and requesting module 424 stops
the time counting and sends the location updating request to the network side device 410 immediately.

[0099] If a call to be initiated is not detected during the time counting, the time counting and requesting module 424
sends the location updating request to the network side device 410 after the counted time reaches the second delay
time value.

[0100] In the case that the location registration area of the terminal 420 changes, the terminal 420 should send the
location updating request to the network side device 410. To avoid excessive location updating requests and control the
possible congestion, the terminal 420 delays sending the request according to the second delay time value to avoid the
request sending peak and sends the location updating request to the network side device 410 after the counted time
reaches the second delay time value.

[0101] According to the embodiments of the present invention, the first delay time value is the maximum delay time
value of the terminal, while the second delay time value is the specific delay time of each terminal. Therefore, the first
delay time value is greater than or equal to the second delay time value.

[0102] The location registration area where the terminal is located may be a location area, routing area, tracking area,
or registration area.

[0103] The network side device 410 is adapted to implement the congestion control in location updating. As shown in
FIG. 6, the network side device 410 includes a setting module 411 and a sending module 412.

[0104] The setting module 411 is adapted to set location updating congestion control information according to network
circumstances.

[0105] Since the terminal can calculate the second delay time value by different methods, the location updating con-
gestion control information can be set by the following two methods.

[0106] In Method 1 for setting the location updating congestion control information, the network side device sets the
first delay time value according to network circumstances.

[0107] The first delay time value can be set by the following methods.

[0108] In Method 1 for setting the first delay time value, the network circumstances of the network side device 410
are assessed to generate an empirical value of the first delay time value, and the first delay time value is set according
to the empirical value. The empirical value is adapted to give the default value of the first delay time value. The empirical
value is obtained by experimenting and testing for a long time, gathering statistics of the experiment and test and
calculating the results.

[0109] In Method 2 for setting the first delay time value, the first delay time value is generated according to the number
of the terminals 420 requiring the location updating and a location request access bandwidth parameter of the network
side device.

[0110] In Method 3 for setting the first delay time value, the value of T/, 4e/a, max is determined by loads of different
access channels.

[0111] In Method 2 for setting the location updating congestion control information, the network side device sets the
congestion degree according to network congestion degree situations.

[0112] In this aspect, the network side device comprehensively examines utilization situations of resources required
by all involved location updating in a period of time. If finding network congestion, the network side device sends location
updating congestion control information to the terminal, in which the location updating congestion control information
includes the congestion degree information, which is adapted to express the current network congestion degree. Let 7;
denote a congestion degree class, where 7; € {74, 75......0775} @and 74 < 7....... < nn- The terminal generates a different
second delay time value according to a different congestion degree class. For example, the network congestion degree
is classified into 10 classes between full congestion and non-congestion. If the congestion degree class corresponding
to the first class is 74, the congestion degree 7, is 10%.

[0113] The sending module 412 is adapted to send the location updating congestion control information set by the
setting module 411 to the terminal 420.

[0114] The network side device 410 sends the location updating congestion control information to the terminal 420.
In the present invention, the sending method includes an active sending method and a passive sending method. The
details are as follows.

[0115] In Method 1, network side device-based centralized control in the cell and distributed processing on terminals
are adopted. The network side device 410 sends location updating congestion control information to the terminal 420
through a base station by using a broadcast message. After receiving the location updating congestion control information,
the terminal 420 in the cell process the location updating congestion control information according to the uniform in-
struction and local information to smooth the location updating traffic in intercell handover. In this method, different
policies can be adapted to calculate different location updating congestion control information according to different
network circumstances of different cells, and then the location updating congestion control information are sent to
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terminals by using cell broadcast.

[0116] In Method 2, distributed location updating control in intercell handover is adopted on each terminal, that is, the
system can provide different location updating policies in intercell handover according to requirements and situations of
each terminal, for example, the tolerable call loss. In the present invention, location updating congestion control infor-
mation is obtained when the terminal 420 implements the network registration process or the initial network location
updating process.

[0117] By this method, the receiving module 421 of the terminal 420 first sends a delay request to the network side
device 410. After receiving the delay request sent by the terminal 420, the network side device 410 sends a response
message including location updating congestion control information to the terminal 420 according to the terminal identifier
information in the delay request.

[0118] For wireless cellular system that is designed to implement the periodical location updating, assume that the
duration of timer for the periodical location updating is T, . In this system, the set value of T, yeja, max Should satisfy
the following condition: T, geiay max < Tp- If Tiy_delay max = Tp the set value of T, 4o, max has no sense, and the
terminal initiates the location updating process once the timer for the periodical location updating expires. If the location
registration area changes at this time, the new location registration area of the terminal is sent to the network side device
in the periodical location updating process.

[0119] The location registration area according to the embodiments of the present invention is a location area, routing
area, tracking area, or registration area.

[0120] The technical solutions according to the aspects of the present invention provide a method for dynamically
adjusting a location updating policy in intercell handover. By this method, location updating congestion control information
is set, and the delay time is generated according to the information, so it can be effectively controlled whether the terminal
initiates the location updating immediately or initiates the location updating with delay in intercell handover, so as to
effectively smooth the system bandwidth required in the location updating, reduce the system call loss, and increase
the terminal location updating efficiency.

[0121] Through the descriptions of the aspects, those skilled in the art may understand that the present invention may
be implemented by using hardware only or by using software and a necessary universal hardware platform. Based on
such understandings, the technical solution of the present invention may be embodied in the form of a software product.
The software product may be stored in a nonvolatile storage medium, which can be a Compact Disk Read-Only Memory
(CD-ROM), Universal Serial Bus (USB) flash drive, or a removable hard drive. The software product includes a number
of instructions that enable a computer apparatus (personal computer, server, or network apparatus) to execute the
methods provided in the embodiments of the present invention.

[0122] It should be understood by persons skilled in the art that the accompanying drawings are merely schematic
views of a preferred embodiment, and modules or processes in the accompanying drawings are not necessarily required
in implementing the present invention.

[0123] The above descriptions are merely preferred aspects of the present invention. It should be noted by persons
of ordinary skill in the art that modifications and improvements may be made without departing from the principle of the
present invention, which should be construed as falling within the scope of the present invention.

Claims
1. A method for congestion control in location updating, comprising:

receiving, by a terminal, location updating congestion control information; and

implementing (s102), by the terminal, congestion control in location updating according to the location updating
congestion control information;

wherein the implementation, by the terminal, of the congestion control in location updating according to the
location updating congestion control information comprises:

obtaining (s203), by the terminal, a second delay time value by using a preset algorithm according to a first
delay time value in the location updating congestion control information, wherein the first delay time value
is set according to the network circumstances;

detecting (s204), by the terminal, whether a location registration area of the terminal changes; and

if a detection result is that the location registration area changes, then counting time by the terminal and
sending, by the terminal, a location updating request to a network side device after the counted time reaches
the second delay time value (s205);

wherein the first delay time value is set according to the network circumstances through this following way:

1"



10

15

20

25

30

35

40

45

50

55

EP 2 352 341 B1

generating the first delay time value according to the number of the terminals requiring the location updating
and a location request access bandwidth parameter of the network side device.

The method according to claim 1, wherein the step of receiving the location updating congestion control information
comprises:

receiving, by the terminal, the location updating congestion control information by using cell broadcast; or
sending, by the terminal, a delay request and receiving, by the terminal, the location updating congestion control
information according to the delay request.

The method according to claim 1 and 2, wherein the obtaining the second delay time value by using the preset
algorithm according to the first delay time value comprises:

calculating the second delay time value according to an inherent priority of the terminal and the first delay time
value; or

calculating the second delay time value according to a random number generated by the terminal and the first
delay time value.

The method according to any one of claims 2 to 3, wherein the counting time by the terminal and sending the location
updating request to the network side device after the counted time reaches the second delay time value comprises:

counting the time by the terminal and detecting, by the terminal, whether a call is to be initiated by the terminal;
if a call to be initiated is detected during the time counting, stopping, by the terminal, the time counting and
sending a location updating request to the network side device; otherwise

if a call to be initiated is not detected during the time counting, sending, by the terminal, the location updating
request to the network side device after the counted time reaches the second delay time value.

The method according to any one of claims 1 to 4, wherein the first delay time value is greater than or equal to the
second delay time value.

The method according to any one of claims 1 to 5, wherein the location registration area is a location area, routing
area, tracking area, or registration area.

A network side device, for congestion control in location updating, comprising:

a setting module (411), adapted to set location updating congestion control information according to network
circumstances, wherein the location updating congestion control information comprises a first delay time value;
and

a sending module (412), adapted to send the location updating congestion control information set by the setting
module to a terminal so as to implement, by the terminal, congestion control in location updating according to
the first delay time value in the location updating congestion control information;

wherein the setting module (411) is adapted to generate the first delay time value according to the number of
the terminals requiring the location updating and a location request access bandwidth parameter of the network
side device.

8. The network side device according to claim 7, wherein:

the sending module is adapted to send the location updating congestion control information to the terminal by
using cell broadcast; or

the sending module is adapted to send the location updating congestion control information according to a delay
request sent by the terminal.

9. A system, for congestion control in location updating, including a network side device according to claim 7 or 8, and

a terminal, and the terminal comprises:
areceiving module (421), adapted to receive location updating congestion control information sent by a network

side device, wherein the location updating congestion control information comprises a first delay time value and
the first delay time value is generated by the network side device according to the number of the terminals
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requiring the location updating and a location request access bandwidth parameter of the network side device;
a calculating module (422), adapted to obtain a second delay time value by using a preset algorithm according
to the first delay time value in the location updating congestion control information received by the receiving
module;

a detecting module (423), adapted to detect whether a location registration area of the terminal changes; and
a time counting and requesting module (424), adapted to count time and send a location updating request to
the network side device after the counted time reaches the second delay time value calculated by the calculating
module if a detection result is that the location registration area changes.

The system according to claim 9, the terminal further comprising:

a delay request module (426), adapted to send a delay request to the network side device wherein the receiving
module is adapted to receive the location updating congestion control information sent by the network side
device according to the delay request.

The system according to claims 9 or 10, wherein the receiving module is adapted to receive the location updating
congestion control information sent by the network side device by using cell broadcast.

The system according to any one of claims 9 to 11, wherein the detecting module is further adapted to detect whether
a call is to be initiated by the terminal after the time counting is begun; and

if a call to be initiated is detected during the time counting, the time counting and requesting module is adapted to
stop the time counting and sends the location updating request to the network side device immediately; otherwise
if a call to be initiated is not detected during the time counting, the time counting and requesting module is adapted
to send the location updating request to the network side device after the counted time reaches the second delay
time value.

Patentanspriiche

1.

2,

Verfahren zur Uberlastungssteuerung bei Standortaktualisierungen, umfassend:

Empfangen, durch ein Endgerét, von Uberlastungssteuerungsinformationen fiir die Standortaktualisierung; und
Implementieren (s102), durch das Endgerat, der Uberlastungssteuerung bei Standortaktualisierungen geman
den Uberlastungssteuerungsinformationen fiir die Standortaktualisierung;

wobei die Implementierung, durch das Endgerét, der Uberlastungssteuerung bei Standortaktualisierungen ge-
maR den Uberlastungssteuerungsinformationen fiir die Standortaktualisierung umfasst:

Beschaffen (s203), durch das Endgerat, eines zweiten Verzégerungszeitwerts mithilfe eines voreingestell-
ten Algorithmus gemaR einem ersten Verzégerungszeitwert in den Uberlastungssteuerungsinformationen
fur die Standortaktualisierung, wobei der erste Verzégerungszeitwert gemall den Netzwerkbedingungen
eingestellt wird;

Erkennen (s204), durch das Endgeréat, ob sich ein Aufenthaltsbereich des Endgeréts &ndert; und

falls ein Erkennungsergebnis lautet, dass sich der Aufenthaltsbereich édndert, Zahlen der Zeit durch das
Endgeratund Senden, durch das Endgeréat, einer Standortaktualisierungsanforderung an eine netzwerksei-
tige Vorrichtung, nachdem die gezahlte Zeit den zweiten Verzégerungszeitwert erreicht hat (s205);
wobei der erste Verzégerungszeitwert gemafl den Netzwerkbedingungen eingestellt wird wie folgt:

Erzeugen des ersten Verzogerungszeitwerts gemaf der Anzahl der Endgeréte, die die Standortaktu-
alisierung anfordern, und einem Standortanforderung-Zugangsbandbreitenparameter der netzwerksei-
tigen Vorrichtung.

Verfahren geméaR Anspruch 1, wobei der Schritt des Empfangens der Uberlastungssteuerungsinformationen fiir die
Standortaktualisierung umfasst:

Empfangen, durch das Endgerat, der Uberlastungssteuerungsinformationen fiir die Standortaktualisierung mit-
tels Zellenrundsendefunktion ("Cell Broadcast"); oder

Senden, durch das Endgeréat, einer Verzégerungsanforderung

und Empfangen, durch das Endgerat, der Uberlastungssteuerungsinformationen fiir die Standortaktualisierung
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gemal der Verzégerungsanforderung.

Verfahren gemafl Anspruch 1 und 2, wobei das Beschaffen des zweiten Verzégerungszeitwerts mithilfe des vor-
eingestellten Algorithmus gemaf dem ersten Verzégerungszeitwert umfasst:

Berechnen des zweiten Verzdgerungszeitwerts gemaf einer inharenten Prioritat des Endgerats und dem ersten
Verzdgerungszeitwert; oder

Berechnen des zweiten Verzégerungszeitwerts gemaR einer Zufallszahl, die von dem Endgerat berechnet wird,
und dem ersten Verzdégerungszeitwert.

Verfahren gemal einem der Anspriiche 2 bis 3, wobei das Zahlen der Zeit durch das Endgerat und das Senden
der Standortaktualisierungsanforderung an die netzwerkseitige Vorrichtung, nachdem die gezahlte Zeit den zweiten
Verzdgerungszeitwert erreicht hat, umfassen:

Zahlen der Zeit durch das Endgerat und Erkennen, durch das Endgerat, ob von dem Endgerét ein Ruf eingeleitet
werden soll;

falls wahrend der Zeitzahlung ein einzuleitender Ruf erkannt wird, Anhalten, durch das Endgerat, der Zeitzéhlung
und Senden einer Standortaktualisierungsanforderung an die netzwerkseitige Vorrichtung; andernfalls

falls wahrend der Zeitzahlung kein einzuleitender Ruf erkannt wird, Senden, durch das Endgerat, der Standor-
taktualisierungsanforderung an die netzwerkseitige Vorrichtung, nachdem die gezahlte Zeit den zweiten Ver-
zbgerungszeitwert erreicht hat.

Verfahren gemaR einem der Anspriiche 1 bis 4, wobei der erste Verzdgerungszeitwert gréRer oder gleich dem
zweiten Verzégerungszeitwert ist.

Verfahren gemal einem der Anspriiche 1 bis 5, wobei der Aufenthaltsbereich ein Standortbereich ("Location Area"),
ein Routingbereich ("Routing Area"), ein Verfolgungsbereich ("Tracking Area") oder ein Einbuchungsbereich ("Re-
gistration Area") ist.

Netzwerkseitige Vorrichtung zur Uberlastungssteuerung bei Standortaktualisierungen, umfassend:

ein Einstellmodul (411), das dafiir ausgelegt ist, Uberlastungssteuerungsinformationen fiir die Standortaktua-
lisierung gemaR den Netzwerkbedingungen einzustellen, wobei die Uberlastungssteuerungsinformationen fiir
die Standortaktualisierung einen ersten Verzdégerungszeitwert umfassen; und

ein Sendemodul (412), das dafiir ausgelegt ist, die Uberlastungssteuerungsinformationen fiir die Standortak-
tualisierung, die vom Einstellmodul eingestellt wurden, an ein Endgerat zu senden, um durch das Endgerat
eine Uberlastungssteuerung bei Standortaktualisierungen gemaR dem ersten Verzdgerungszeitwert in den
Uberlastungssteuerungsinformationen fiir die Standortaktualisierung der netzwerkseitigen vorrichtung zu imp-
lementieren;

wobei das Einstellmodul (411) daflr ausgelegt ist, den ersten Verzdgerungszeitwert gemaf der Anzahl der
Endgeréate, die die Standortaktualisierung anfordern, und einem Standortanforderung-Zugangsbandbreitenpa-
rameter der netzwerkseitigen Vorrichtung zu erzeugen.

Netzwerkseitige Vorrichtung gemafl Anspruch 7, wobei:

das Sendemodul dafiir ausgelegt ist, die Uberlastungssteuerungsinformationen fiir die Standortaktualisierung
mittels "Cell Broadcast" an das Endgerét zu senden; oder

das Sendemodul dafiir ausgelegt ist, die Uberlastungssteuerungsinformationen fiir die Standortaktualisierung
gemal einer vom Endgerat gesendeten Verzdgerungsanforderung zu senden.

9. System zur Uberlastungssteuerung bei Standortaktualisierungen, welches eine netzwerkseitige Vorrichtung geman

Anspruch 7 oder 8 und ein Endgerat aufweist, wobei das Endgerat umfasst:

ein Empfangsmodul (421), das dafiir ausgelegt ist, die Uberlastungssteuerungsinformationen fiir die Standor-
taktualisierung zu empfangen, die von einer netzwerkseitigen Vorrichtung gesendet wurden, wobei die Uber-
lastungssteuerungsinformationen fiir die Standortaktualisierung einen ersten Verzégerungszeitwert umfassen
und der erste Verzdgerungszeitwert von der netzwerkseitigen Vorrichtung gemaf der Anzahl der Endgerate,
die die Standortaktualisierung anfordern, und einem Standortanforderung-Zugangsbandbreitenparameter der
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netzwerkseitigen Vorrichtung erzeugt wird;

ein Berechnungsmodul (422), das daflir ausgelegt ist, einen zweiten Verzégerungszeitwert zu erhalten, indem
ein voreingestellter Algorithmus gemaR dem ersten Verzégerungszeitwert in den Uberlastungssteuerungsin-
formationen fiir die Standortaktualisierung verwendet wird, der durch das Empfangsmodul empfangen wurde;
ein Erkennungsmodul (423), das dafiir ausgelegt ist, zu erkennen, ob sich ein Aufenthaltsbereich des Endgerats
andert; und

ein Zeitzahlungs- und Anforderungsmodul (424), das daflr ausgelegt ist, Zeit zu zéhlen und eine Standortak-
tualisierungsanforderung an die netzwerkseitige Vorrichtung zu senden, nachdem die gezahlte Zeit den zweiten
Verzdgerungszeitwert erreicht hat, der vom Berechnungsmodul berechnet wird, falls ein Erkennungsergebnis
besagt, dass sich der Aufenthaltsbereich andert.

10. System gemaR Anspruch 9, wobei das Endgerat ferner umfasst:

ein Verzdgerungsanforderungsmodul (426), das dafiir ausgelegt ist, eine Verzdgerungsanforderung an die
netzwerkseitige Vorrichtung zu senden, wobei das Empfangsmodul dafiir ausgelegt ist, die Uberlastungssteu-
erungsinformationen fir die Standortaktualisierung, die von der netzwerkseitigen Vorrichtung gesendet wurden,
gemal der Verzégerungsanforderung zu empfangen.

11. System geméaR Anspruch 9 oder 10, wobei das Empfangsmodul dafiir ausgelegt ist, die Uberlastungssteuerungs-

12.

informationen fir die Standortaktualisierung zu empfangen, die von der netzwerkseitigen Vorrichtung mittels "Cell
Broadcast" gesendet wurden.

System gemaf einem der Anspriiche 9 bis 11, wobei das Erkennungsmodul ferner dafiir ausgelegt ist, zu erkennen,
ob vom Endgerét ein Ruf eingeleitet werden soll, nachdem die Zeitzédhlung begonnen hat; und

falls wahrend der Zeitzdhlung ein einzuleitender Ruf erkannt wird, ist das Zeitzahlungs- und Anforderungsmodul
daflir ausgelegt, die Zeitzéhlung anzuhalten, und sendet die Standortaktualisierungsanforderung sofort an die netz-
werkseitige Vorrichtung; andernfalls

falls wahrend der Zeitzdhlung kein einzuleitender Ruf erkannt wird, ist das Zeitzéhlungs- und Anforderungsmodul
daflr ausgelegt, die Standortaktualisierungsanforderung an die netzwerkseitige Vorrichtung zu senden, nachdem
die gezahlte Zeit den zweiten Verzégerungszeitwert erreicht hat.

Revendications

1.

Procédé de contrble de congestion dans une mise a jour d’emplacement, comprenant les étapes suivantes :

recevoir, par un terminal, des informations de contréle de congestion de mise a jour d’emplacement ; et
implémenter (s102), par le terminal, un contréle de congestion dans une mise a jour d’emplacement conformé-
ment aux informations de contréle de congestion de mise a jour d’emplacement ;

ou I'implémentation, par le terminal, du contrdle de congestion dans une mise a jour d’emplacement conformé-
ment aux informations de contréle de congestion de mise a jour d’'emplacement comprend les étapes suivantes :

obtenir (s203), par le terminal, une seconde valeur de temps de délai en utilisant un algorithme prédéfini
conformément a une premiére valeur de temps de délai dans les informations de contréle de congestion
de mise a jour d’emplacement, ou la premiére valeur de temps de délai est définie conformément aux
circonstances du réseau ;

détecter (s204), par le terminal, si une zone d’enregistrement d’'emplacement du terminal change ; et

si un résultat de détection est que la zone d’enregistrement d’emplacement change, alors compter le temps
par le terminal et envoyer, par le terminal, une demande de mise a jour d’emplacement a un dispositif coté
réseau apres que le temps compté a atteint la seconde valeur de temps de délai (s205) ;

ou la premiére valeur de temps de délai est définie conformément aux circonstances du réseau de la
maniére suivante :

générer la premiére valeur de temps de délai conformément au nombre de terminaux demandant la
mise a jour d’'emplacement et a un parameétre de bande passante d’accés de demande d’emplacement
du dispositif coté réseau.

2. Procédé selon la revendication 1, dans lequel I'étape comprenant de recevoir les informations de contréle de
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congestion de mise a jour d’emplacement comprend les étapes suivantes :

recevoir, par le terminal, les informations de contréle de congestion de mise a jour d’'emplacement en utilisant
une diffusion cellulaire ; ou

envoyer, par le terminal, une demande de délai

et recevoir, par le terminal, les informations de contréle de congestion de mise a jour d’'emplacement confor-
mément a la demande de délai.

3. Procédé selon les revendications 1 et 2, dans lequel I'obtention de la seconde valeur de temps de délai en utilisant
I'algorithme prédéfini conformément a la premiére valeur de temps de délai comprend les étapes suivantes :

calculer la seconde valeur de temps de délai conformément a une priorité inhérente du terminal et a la premiére
valeur de temps de délai ; ou

calculer la seconde valeur de temps de délai conformément a un nombre aléatoire généré par le terminal et a
la premiére valeur de temps de délai.

4. Procédé selon I'une quelconque des revendications 2 a 3, dans lequel compter le temps par le terminal et envoyer
la demande de mise a jour d’'emplacement au dispositif coté réseau apres que le temps compté a atteint la seconde
valeur de temps de délai comprennent les étapes suivantes :

compter le temps par le terminal et détecter, par le terminal, si un appel doit étre initié par le terminal ;

si un appel a initier est détecté au cours du comptage de temps, stopper, par le terminal, le comptage de temps
et envoyer une demande de mise a jour d’emplacement au dispositif coté réseau ; sinon

si un appel a initier n’est pas détecté au cours du comptage de temps, envoyer, par le terminal, la demande de
mise a jour d’emplacement au dispositif c6té réseau aprés que le temps compté a atteint la seconde valeur de
temps de délai.

5. Procédé selon I'une quelconque des revendications 1 a 4, dans lequel la premiére valeur de temps de délai est
supérieure ou égale a la seconde valeur de temps de délai.

6. Procédé selon I'une quelconque des revendications 1 a 5, dans lequel la zone d’enregistrement d’'emplacement est
une zone d’emplacement, une zone de routage, une zone de suivi ou une zone d’enregistrement.

7. Dispositif coté réseau pour le contréle de congestion dans une mise a jour d’emplacement, comprenant :

un module de définition (411), adapté pour définir des informations de contréle de congestion de mise a jour
d’emplacement conformément aux circonstances du réseau, ou les informations de contréle de congestion de
mise a jour d’'emplacement comprennent une premiére valeur de temps de délai ; et

un module d’envoi (412), adapté pour envoyer les informations de controle de congestion de mise a jour d’em-
placement définies par le module de définition a un terminal de maniére a implémenter, par le terminal, un
contréle de congestion dans une mise a jour d’emplacement conformément a la premiére valeur de temps de
délai dans les informations de contréle de congestion de mise a jour d’'emplacement ;

ou le module de définition (411) est adapté pour générer la premiere valeur de temps de délai conformément
au nombre de terminaux demandant la mise a jour d’'emplacement et a un paramétre de bande passante d’acces
de demande d’emplacement du dispositif coté réseau.

8. Dispositif coté réseau selon la revendication 7, dans lequel :
le module d’envoi est adapté pour envoyer les informations de contréle de congestion de mise a jour d’empla-
cement au terminal en utilisant une diffusion cellulaire ; ou
le module d’envoi est adapté pour envoyer les informations de contréle de congestion de mise a jour d’empla-

cement conformément a une demande de délai envoyée par le terminal.

9. Systéme pour le controle de congestion dans une mise a jour d’'emplacement, comprenant un dispositif coté réseau
selon les revendications 7 ou 8, et un terminal, et ou le terminal comprend :

un module de réception (421), adapté pour recevoir des informations de contréle de congestion de mise a jour
d’emplacement envoyées par un dispositif coté réseau, ou les informations de contrdle de congestion de mise
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a jour d’emplacement comprennent une premiére valeur de temps de délai et la premiere valeur de temps de
délai est générée par le dispositif coté réseau conformément au nombre de terminaux demandant la mise a
jour de 'emplacement et a un paramétre de largeur de bande d’accés de demande d’emplacement du dispositif
coté réseau ;

un module de calcul (422), adapté pour obtenir une seconde valeur de temps de délai en utilisant un algorithme
prédéfini conformément a la premiére valeur de temps de délai dans les informations de contréle de congestion
de mise a jour d’emplacement regues par le module de réception ;

un module de détection (423), adapté pour détecter si une zone d’enregistrement d’emplacement du terminal
change ; et

un module de comptage de temps et de demande (424), adapté pour compter le temps et envoyer une demande
de mise a jour d’'emplacement au dispositif c6té réseau apres que le temps compté a atteint la seconde valeur
de temps de délai calculée par le module de calcul si un résultat de détection est que la zone d’enregistrement
d’emplacement change.

Systeme selon la revendication 9, le terminal comprenant en outre :

un module de demande de délai (426), adapté pour envoyer une demande de délai au dispositif cbté réseau,
ou le module de réception est adapté pour recevoir les informations de contréle de congestion de mise a jour
d’emplacement envoyées par le dispositif cété réseau conformément a la demande de délai.

Systeme selon les revendications 9 ou 10, dans lequel le module de réception est adapté pour recevoir les infor-
mations de contr6le de congestion de mise a jour d’emplacement envoyées par le dispositif coté réseau en utilisant
une diffusion cellulaire.

Systeme selon I'une quelconque des revendications 9 a 11, dans lequel le module de détection est en outre adapté
pour détecter si un appel doit étre initié par le terminal aprés que le comptage de temps a commencé ; et

si un appel a initier est détecté au cours du comptage de temps, le module de comptage de temps et de demande
est adapté pour stopper le comptage de temps et envoie la demande de mise a jour d’'emplacement au dispositif
cOté réseau immédiatement ; sinon

si un appel a initier n'est pas détecté au cours du comptage de temps, le module de comptage de temps et de
demande est adapté pour envoyer la demande de mise a jour d’emplacement au dispositif coté réseau aprés que
le temps compté a atteint la seconde valeur de temps de délai.
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Location updating congestion control information is
set according to network circumstances.

A

The location updating congestion control information
is sent to a terminal, and the terminal implements
congestion control in location updating according to
the location updating congestion control information.

FIG. 1

A network side device sets a first delay time value
according to network circumstances.

A

The network side device sends location updating
congestion control information to the terminal, in
which the location updating congestion control
information includes the first delay time value.

l

The terminal calculates a second delay time value by
using a preset algorithm according to the first delay
time value.

l

The terminal detects whether its own location
registration area changes.

v

If a detection result is that the location registration area
changes, the terminal begins to count the time and
sends a location updating request to the network side
device after the counted time reaches the second delay
time value.

FIG. 2
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A network side device sets congestion degree information
according to network circumstances.

y

The network side device sends location updating congestion
control information to a terminal, and the terminal generates
a second delay time value according to the congestion
degree information in the location updating congestion
control information.

s303 RN

The terminal detects whether its own location registration
area changes.

l

s304 —f\

If a detection result is that the location registration area
changes, the terminal begins to count the time and sends a
location updating request to the network side device after the
counted time reaches the second delay time value.

FIG. 3

: 420
Networ.k side Terminal vaR
device

FIG. 4
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